Abstract. Sound source localization technology is a kind of positioning technology that use acoustics and electronic devices to receive acoustic waves to determine the location of sound source. In recent years, it has been widely used, and this paper discusses the application status, development prospect and difficulties and challenges of sound source localization technology.
Introduction
In recent years, sound source localization technology has been widely used in industrial, civil and military fields. With the rapid development of intelligent equipment, sound source localization technology and speech enhancement are becoming more and more important in the field of voice communication. For example, in a in remote video teleconference, the camera is controlled by the sound source location technology to automatically turn to the speaker's direction in which the speaker is speaking; In the daily life of the disabled person with hearing impairment and a hearing aid is designed on the basis of the sound source positioning technology, the position information of the sound source is utilized to perform spatial filtering through the voice enhancement technology of the array, and other directions other than the speaker are further suppressed .so that the voice of the hearing aid is more clear; On the sea battle field ,the intelligent water mine automatically recognizes the target through the sound source localization technology , determines the position of the target , and then feeds back to the control system. The target is attacked by the system .Artificial intelligence technology such as speech recognition has made great progress and has been widely used .In contrast, although some researchers are involved in the localization of sound sources, the actual delivery of sound source is less.
Application Status
In recent years, the application of the current source location technology has gained considerable progress , especially in remote video teleconference , hands-free telephone, hearing aid, intelligent mine, and wider application. However, due to various constraints, such as extensive and complex theoretical knowledge and technology, the development is slow.
The Application in Human-Computer Interaction
With the rapid development of Internet, cloud computing and mobile intelligent terminal and so on, people pay more attention to user experience and make higher demands on human-computer interaction technology. In an actual human voice interaction environment , the speech signal is always disturbed by external environmental noise and even other speakers , and the noise pollution results in the signal-to-noise ratio of the signal received by the microphone seriously declined Serious reduction not only deteriorates the quality of voice communication , but also reduces the efficiency of interaction.
Under this background, the sound source localization technology gradually receives attention. To enhance the user experience and improve the efficiency of interaction, the microphone array is introduced into the voice signal processing. Position the target source first, then the microphone array in the expected direction effectively forms a beam to pick up the beam within the target signal, and eliminate the noise outside the beam, so as to achieve the aim of extraction of sound source and suppress noise at the same time. The sound source localization and voice enhancement technology based on microphone array have become a hot topic at home and abroad.
The Application in Robot Field
Intelligent robot application prospect is very wide, not only has a low level such as vision, hearing, touch, intelligent, but also has a certain logic thinking ability, which can meet the various needs of many applications and are receiving more and more attention.
The robot can determine the specific location of the target source in the dark environment or under the condition of insufficient light through the sound source localization technology, which can be difficult to achieve by the vision. At present, the existing microphone array is less combined with the robot and has a great limitation. Therefore, this kind of research is mostly limited to the theoretical research stage. For example K.N akadai proposed a method of realizing sound source localization by using an array of two microphones as a left and right ear of a robot. However only two microphone can't complete the space positioning, which has some limitations.
The Application in SR-SLOMA SR-SLOMA is a microphone array speaker system based on vocal pattern recognition technology. It is widely used in intelligent space scenarios such as conference and multimedia classroom. SR-SLOMA combines the sound source location technology and voiceprint recognition technology to realize the process record of the collected audio and video, and makes the space more human and intelligent, thus greatly improve the performance of the traditional transfer receiver.
Development Prospect
The research of sound source localization technology mainly focuses on the clinical research of medicine, the application research of robot technology and the research of military field. Although the research field is different, its basic principle is to combine the characteristics of human ear and sound propagation, and the analysis is carried out by calculating the extracted feature data, and analyze by calculating extraction characteristic data.
In the field of clinical medicine, more and more scholars begin to pay close attention to the sound source localization. For example, to evaluate children cochlear hearing and language communication ability, for children in positioning test cooperation degree is low and the complex test process and so on. The design interesting interaction interface, controlling the time and location of the sound source through the Bluetooth device, and using the automatic recording and processing of the mobile terminal equipment to obtain the test data. It has the advantages of high efficiency, good cooperation and simple operation. It has broad development prospect.
In the field of robot research, the research field of intelligent robot has been greatly expanded with the rapid development of economic power in the world. For example , in order to improve the accuracy and real -time performance of the mobile robot' s positioning on the speaker , the moving mechanism of the mobile robot is combined with the sound source positioning technology to obtain the target angle information . On the base, the accuracy of secondary positioning and great high positioning is performed.
In the military field, in order to adapt to the needs of modern warfare, the development trend of sound source localization technology is first manifested in the automation of the sound source positioning system. Using modern microelectronic technology and computer technology analysis and processing signal, the sound source positioning system can complete the data processing in the shortest possible time. Secondly, the acoustic source positioning system is connected with other sensor systems, and the field is carried out in all directions, multi-spectral detection and reconnaissance. As the electronic technology, computer technology, signal processing technology, modern acoustic technology in sound source localization system such as the further application of this ancient means of reconnaissance sound source localization technology will coruscate gives new vitality.
Problems and Challenges
There are several difficulties in the research of sound source localization technology.
(1) The problem of accuracy of TDE calculation: due to the loss of speech signals caused by noise and the accuracy of real-time sampling data, the accuracy of the final TDE calculation will be affected. Although the accuracy of the final calculation can be improved by filtering the noise and improving the sampling accuracy, the error is unavoidable.
(2) Algorithm calculation control problem: at the same time also need to consider in choosing a suitable TDE algorithm to the possibility of algorithm implementation, if the algorithm does not limit, will seriously affect the system's real-time response ability.
(3) Noise processing of noisy voice signals in speech acquisition: noise is introduced in the transmission and processing of speech signals. The introduction of noise affects the treatment of real signals. Sometimes, stronger noise can "cover" the signal, making it difficult to get accurate and stable real signals.
In order to solve the problem of sound source localization technology, many researchers have done a lot of research and hope to change these disadvantages. Although there are many problems and challenges in the development of sound source location technology, the application prospect is very well worth looking forward to.
